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WESTERN  REDCEDAR 


{Thuja  plicata) 

By  H.  S.  Bettts,  senior  engineer,  Division  of  Forest  Products 

Western  redcedar  is  a  large,  slow-growing,  long-lived  tree  confined 
largely  to  the  cool,  Immid  regions  along  the  north  Pacific  coast.  It 
reaches  its  largest  size  in  the  coast  lowlands  of  the  State  of  Washington 
where  over  two-thirds  of  the  stand  of  saw  timber  is  located  and  where 
exceptional  trees  sometimes  attain  a  height  of  over  200  feet  and  diam- 
eters up  to  16  feet  at  an  age  of  1,000  j^ears  or  more.  Western  redcedar 
grows  readily  both  in  the  shade  and  in  the  open,  and  may  be  expected 
to  hold  its  place  in  the  forests  of  the  northwestern  United  States  with 
reasonable  protection  from  fire,  by  which  the  tree  is  easily  killed  on 
accomit  of  its  thin  bark.  The  wood  of  Western  redcedar  is  very  dm-a- 
ble,  soft,  easy  to  work,  and  shrinks  and  swells  but  little.  It  is  weak 
and  rather  brittle.  It  is  the  leading  shingle  wood  and  one  of  the  lead- 
ing pole  woods  and  is  also  well  adapted  for  siding,  tank  stock,  and 
hothouse  construction  where  the  conditions  of  use  are  favorable  to 
cleca}'. 

Nomenclature. — Western  redcedar  is  also  called  canoe  cedar,  arbor- 
vitae.  giant  arborvitae,  shinglewood,  gigantic  cedar,  and  Pacific  red- 
cedar.   The  name  Western  redcedar  is,  however,  generally  accepted. 

Distribution  and  growth. — Western  redcedar  grows  principally  in 
a  belt  along  the  western  coast  of  North  America,  extending  from  south- 
ern Alaska  to  northern  California.  In  southern  British  Columbia  and 
northern  Washington  the  range  extends  inland  as  far  as  Montana  and 
then  spreads  to  a  limited  extent  north  and  south  on  the  western  slopes 
of  the  Rocky  Mountains  (see  fig.  1  for  distribution  in  the  United 
States). 

Western  redcedar  has  a  characteristic  buttressed  base,  tapering 
trunk,  and  conical  crown ;  it  sometimes  gi^ows  in  small  pure  stands  but 
generally  in  mixture  with  other  species,  by  which  it  is  frequently  over- 
topped. The  tree  is  quite  capable  of  enduring  shade,  but  under  such 
conditions  the  rate  of  growth  is  reduced.  In  a  young,  thrifty  stand 
in  AYashington,  trees  50  years  old  had  an  average  diameter  of  121/2 
inches  and  an  average  height  of  79  feet.  In  a  somewhat  suppressed 
stand,  trees  50  years  of  age  had  an  average  diameter  of  about  5  inches 
and  an  average  height  of  45  feet.  Large  trees  in  regions  of  abundant 
rainfall  and  high  humidity  near  the  coast  are  from  150  to  175  feet  high 
and  from  5  to  8  feet  in  diameter. 

Western  redcedar  produces  seed  in  abundance,  especially  at  inter- 
vals of  2  or  3  years.  The  seeds  germinate  readily  in  moist  locations 
where  there  is  sufficient  gi^ound  cover  of  duff,  litter,  moss,  etc.,  but  in 
storage  they  soon  lose  their  vitality. 

Supply. — The  stand  of  Western  redcedar  saw  timber  in  the  United 
States  was  estimated  at  53,348,000,000  board  feet  in  1920.^    Of  this 


^  See  United  States  Forest  Service,  timber  depletion^  lumber  prices,  lumber 
EXPORTS,  AND  CONCENTRATION  OF  TIMBER  OWNERSHIP.  (Report  on  Senate  Resolution  311.) 
U.  S.  Dept.  Agr.  73  pp.,  illus.  1920. 
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FiGUEE  1. — Range  of  Western  redcedar  {Thuja  plicfita)  in  the  United  States. 
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total  49,000,000,000  board  feet  was  given  as  the  stand  in  the  Pacific 
coast  region  and  4,3-1:8,000,000  board  feet  as  the  stand  in  the  Rocky 
Mountain  region.  A  later  estimate  based  largely  on  forest  surveys  - 
made  in  1934  and  later  places  the  stand  of  Western  redcedar  in  the 
United  States  at  approximately  33,500,000,000  board  feet.  This  esti- 
mate is  made  up  as  follows :  ^     ,  ,  „     , .  . 

^  stand  (Board  feet — 

Region:  lumher  talhj) 

Western  Washington  '23,105,900,000 

Western  Oregon   '5,252,300,000 

Eastern  Oregon   '  5,  900,  000 

Eastern  Washington : 

Three  counties  in  northeastern  corner__  "  246,  664,  OOO 
Remainder  of  eastern  part  '245,600,000 

Total  for  eastern  Washington   492,264,000 

Northern  Idaho   *  4,  207,  OCO,  000 

Western  Montana   '377,000,000 

California  (estimated)   20,000,000 

Total  stand  of  Western  redcedar  saw  timber  in  the 

United  States   33,  460,  364,  000 

1  Andrews.  H.  J.,  and  Cowlix,  R.  W.  forest  resources  of  the  douglas-fir  region. 
U.  S.  Dept.  Agr.  Misc.  Pub.  389,  169  pp.,  illus.  1940. 

2  United  States  Forest  Service,  forest  resources  of  the  ponderosa  pine  region. 
U.  S.  Dept.  Agrr.  Misc.  Pub.  490.  99  pp.,  illus.  1942. 

Northern  Rocky  Mountain  Forest  and  Range  Expt.  Sta.  Releases  2,  4,  5,  24  pp.,  illus. 
1937.    Log-scale  fisures  converted  to  lumber  tally  by  adding  15  percent. 

*  Northern  Rocky  Mountain  Forest  and  Range  Expt.  Sta.  forest  statistics  for 
NORTHERN  IDAHO.    Forest  Statls.  Serv.  1,  17  pp.,  illus.    1941.  [Processed.] 

Production  of  shingles. — The  total  number  of  wooden  shmgles 
manufactured  in  1869,  including  all  the  woods  used,  was  about 
3,265,000.000.  By  1905,  production  had  risen  to  a  maximum  of 
15,340,000,000  shingles.  Since  then  it  has  decreased  and  in  1931  ^ 
reached  a  minimum  of  2.111,000.000.  For  the  10-year  period  1933- 
1912,  the  average  annual  production  was  4,240.000.000.  In  1911, 
Western  redcedar  made  up  about  68  percent  of  the  total  shingle  pro- 
duction. More  recently  this  species  has  made  up  approximately  90 
percent  of  all  shingles  manufactured  in  the  United  States  or  about 
3,816,000,000  shingles,  equivalent  to  382,000,000  board  feet  of  lumber.^ 
Over  80  percent  of  all  the  shingles  produced  in  the  United  States  in 
recent  years  were  Western  redcedar  from  Washington. 

Lumber. — The  only  years  for  which  lumber  production  figures  °  are 
available  for  Western  redcedar  separately  from  the  other  cedars  that 
grow  in  the  Western  States  are  1940,  1941,  1942,  and  1943.  During 
these  4  years,  production  ranged  from  150,292,000  board  feet  in  1940 
to  181,230,000  board  feet  in  1941.  The  average  annual  production  of 
Western  redcedar  lumber  for  the  4-year  period  was  approximately 
162,000,000  board  feet.  This  is  about  61  percent  of  the  cut  of  "cedar"  ^ 
lumber  in  the  Western  States  for  the  same  period.  Washington  has 
always  been  the  leading  State  in  the  production  of  Western  redcedar 


2  These  surveys  were  conducted  by  the  Pacific  Northwest  Forest  and  Range  Experiment 
Station  as  part  of  a  Forest  Survey  of  the  United  States. 
^  A  year  of  business  depression. 

*  Ten  shingles  are  considered  equivalent  to  one  board  foot. 
5  Bureau  of  the  Census. 

^  The  commercial  cedars  which  grow  in  the  western  part  of  the  United  States  include 
Western  redcedar,  Alaska  yellow  cedar,  California  incense  cedar,  and  Port  Orford  white 
cedar. 
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lumber.  Idaho  was  second  from  1908  to  1914  wlien  it  was  displaced 
by  Oregon  which  has  ranked  second  ever  since. 

Poles. — Statistics  on  the  mmber  of  Western  redcedar  poles  given 
preservative  treatment  ^  are  available  for  the  period  1927-1942. 
During  that  time  the  number  of  such  poles  treated  annually  has  varied 
from  a  minimum  of  328,000  in  1932  to  a  maximum  of  1,361,000  in 
1929.  The  average  number  of  Western  redcedar  poles  treated  each 
year  for  the  10-year  period  1933-42  was  approximately  700,000.  If 
it  is  assumed  that  75  percent  of  all  the  Western  redcedar  poles  used  are 
treated,  then  the  number  used  annually  in  recent  years  would  be 
933,000,  equivalent  to  approximately  84,000,000  board  feet;  479,618 
Western  redcedar  poles  were  treated  in  1943. 

The  total  annual  cut  of  Western  redcedar  in  recent  years  including 
shingles,  lumber,  poles,  and  appreciable  but  unknown  quantities  for 
posts  and  piling  and  minor  uses  is  estimated  roughly  at  760,000,000 
board  feet. 

Properties. — The  heartwood  of  Western  redcedar  is  reddish  brown 
in  color  and  the  sapwood  nearly  white.  The  sapwood  is  narrow — 
often  not  over  1  inch  in  width.  The  annual  rings  are  distinct  and 
generally  run  about  10  to  the  inch  in  typical  high-grade  lumber.  They 
are  made  up  of  a  thin  but  dense,  dark-colored  band  of  summxcrv^^ood 
and  a  less  dense,  wider,  and  lighter  colored  band  of  springwood.  The 
wood  is  generally  straight-grained,  has  a  fairly  uniform  but  rather 
coarse  texture,  and  the  aromatic  odor  characteristic  of  the  cedars.  It 
has  a  very  small  shrinkage  and  is  free  from  pitch. 

Western  redcedar  is  light  in  weight,^  moderately  soft,  weak  when 
used  as  a  beam  or  post,  and  low  in  shock-resisting  ability.  In  ability 
to  resist  decay  ^  it  ranks  with  the  most  durable  woods  such  as  redwood, 
cypress,  and  the  other  cedars.  It  is  also  classed  with  the  same  woods 
in  the  group  that  hold  paint  longest  and  suffer  least  when  protection 
against  weathering  becomes  inadequate.  Western  redcedar  is  not  diffi- 
cult to  kiln  dry  when  the  proper  methods  are  used  but  requires  more 
care  in  seasoning  than  do  the  other  western  cedars.  After  it  has  been 
properly  dried,  it  stays  in  place  well  with  little  tendency  to  warp  or 
cup.  In  nail-holding  ability  it  has  a  low  rank,  as  do  the  other  western 
cedars.  It  also  has  a  tendency  to  split  under  the  action  of  nails.  The 
wood  can  be  easily  glued  with  different  glues  under  a  wide  range  of 
conditions. 

Principal  uses. — Western  redcedar  is  used  principally  for  shingles, 
lumber,  poles,  posts,  and  piling.  The  outstanding  use  is  shingles. 
The  durability,  ease  of  working,  and  lightness  of  the  wood  make  it 
highly  satisfactory  for  this  purpose.  The  lumber  goes  largely  into 
exterior  siding  for  buildings,  interior  finish,^^  greenhouse  construction, 
flumes,  and  structural  timbers.  Some  of  the  lumber  is  further  manu- 
factured. It  goes  principally  into  ship  and  boat  building,  caskets, 
boxes  and  crating,  and  sash,  doors,  and  general  millwork. 

Kound  Western  redcedar  poles,  on  account  of  their  straightness, 
length,  and  uniformly  small  taper,  are  in  constant  demand  and  are 


Proceedings  of  the  American  Wood-Preservers'  Association. 

''The  average  weight  of  Western  redcedar  in  an  air-dry  condition  (12  percent  moisture) 
is  23  pounds  per  cubic  foot. 

»  Refers  to  heartwood.  The  sapwood  of  all  species  lacks  durability  under  conditions 
favorable  to  decay  such  as  contact  with  the  ground,  but  in  nearly  all  species  can  be  easily 
penetrated  by  a  wood  preservative. 

^0  Edge-grain  material  is  capable  of  a  A^ery  pleasing  but  subdued  finish.  Flat-grain 
material  often  shows  very  striking  patterns. 


shipped  to  nearly  all  parts  of  the  United  States.  A  large  proportion 
of  them,  probably  at  least  75  percent,  are  treated  with  a  preservative. 
The  method  generally  used  is  to  stand  the  poles  upright  in  tanks  con- 
taining hot  creosote  for  a  sufficient  time  to  allow  the  sap  wood  on  the 
butts  of  the  poles  to  become  at  least  partly  impregnated  with  the  hot 
oil.  The  treatment  is  carried  out  so  that  the  treated  portions  of  the 
poles  will  extend  about  18  inches  above  the  ground  line  when  they  are 
in  ]3lace.  The  wood  is  also  widely  used  for  posts ;  for  piling  it  is  used 
less,  as  it  may  crush  under  the  blows  of  the  pile  driver. 

The  following  tabulation  gives  the  amounts  of  Western  redcedar 
lumber  used  in  the  manufacture  of  various  products  in  1940.^^ 


Quantity 

Classes  of  products  :  (hoard  feet) 

Boxes,  baskets,  and  crating   3,  048,  000 

Car  construction  and  repair   9,  000 

Caskets  and  burial  boxes   3,  829,  000 

Dairy,  poultry,  and  apiary  supplies   22,  000 

Furniture   60,  000 

Patterns  and  flasks   175,000 

Sash,  doors,  and  general  millwork   2,  413,  000 

Ship  and  boat  building   4,  343,  000 

Signs,  scenery,  and  displays   24,  000 

Sporting  and  athletic  goods   1,000 

Trunks  and  valises   369,000 

Vehicles,  motor   120,000 

Woodenware  and  novelties   376,  000 


Total   14,789,000 
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11  The  only  year  for  which  this  information  is  available  for  Western  redcedar  as  a 
separate  species. 
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